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IBM® FlashSystem™ 840 is an all-flash storage array that provides extreme performance, ultra
low-latency, high-density, and high-reliability while providing scalable performance in a storage device
that is both space and power-efficient. IBM FlashSystem delivers performance that is driven by IBM
MicroLatency™ for quick response time and is easy to integrate. FlashSystem 840 uses IBM Variable
Stripe RAID™ and two-dimensional (2D) Flash RAID technologies to maintain performance, protect data
integrity, and preserve usable storage capacity. IBM System Storage® SAN Volume Controller is a
storage virtualization solution that helps increase the usage of existing storage capacity and centralize the
management of multiple controllers in an open-system storage area network (SAN) environment.

For clients who want advanced software features, IBM FlashSystem 840 integrated with SAN Volume
Controller provides an enterprise-class solution by utilizing SAN Volume Controller functions and
services, such as mirroring, IBM FlashCopy®, thin provisioning, IBM Real-time Compression™ Copy
Services, and broader host support that enriches any storage environment without introducing any delay
or latency. Figure 1 shows the benefits of IBM FlashSystem 840 integrated with the SAN Volume
Controller system.
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Figure 1. IBM FlashSystem 840 and IBM System Storage SAN Volume Controller
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Did you know?

e FlashSystem 840 delivers the lowest latency and the highest IOPS in the market today at an
economical price.

e FlashSystem 840 offers enterprise-level availability and reliability with no single point of failure,
multiple layers of data correction, chip redundancy, and redundant hot swappable components.

e The FlashSystem 840 graphical user interface (GUI), which is based on the SAN Volume Controller
GUI, provides simplified management that results in 4.8x faster setup than the prior generation of
GUL.

e Integrating FlashSystem 840 with SAN Volume Controller can increase storage performance as much
as 2x.

e You can order FlashSystem 840 individually and integrate it with a SAN Volume Controller in your
environment, or for advanced software features, order the IBM FlashSystem V840.

Business value

Today's global organizations depend upon the ability to unlock business insights from massive volumes of
data, and they need to be able to do it faster than the competition. By eliminating storage bottlenecks,
flash technology redefines the performance, efficiency, and reliability of data-intensive applications. IBM
flash storage offerings provide extreme IOPS performance in a power-efficient footprint. /O performance
is critical for applications such as read-intensive databases, SAP, and virtual desktop infrastructures
(VDI).

Although you can improve performance by using faster processors and faster systems, data must still be
read from and written to storage. Traditional hard disk drive (HDD) storage cannot provide the speed that
is required by many applications. Many solid-state drive (SSD) solutions add latency because software is
required to manage access to flash memory. Using FlashSystem 840 with an all-hardware data path that
uses field programmable-gate array (FPGA) modules, which are engineered to deliver the lowest possible
latency, combined with SAN Volume Controller, can increase storage performance as much as 2x.

To help deliver performance with valuable storage services and functionality, FlashSystem 840 integrates
with SAN Volume Controller for centralized storage management, and IBM System Storage Easy Tier®
technology for intelligent data placement. IBM FlashSystem 840 also features an intuitive GUI design,
reducing installation and management time by as much as 4.8X as compared to the prior generation GUI.
FlashSystem 840 enables organizations to process vast amounts of data with high IOPS and bandwidth,
helping speed time to market for products and services.
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FlashSystem 840 benefits

Designed for businesses that demand mixed workload applications and require the ultimate in built-in,
always-on high availability, FlashSystem 840 comes equipped with the latest interface technologies, a
compact form factor, and terabytes of flash, all in a modular design to handle business growth. IBM
FlashSystem 840 provides scalable performance for the most demanding enterprise class applications,
including virtualized or bare-metal OLTP and OLAP databases, virtual desktop infrastructures, technical
computing applications, and cloud environments. IBM FlashSystem 840 can accelerate response times
with MicroLatency to enable faster decision making. FlashSystem 840 can either augment or replace hard
disk drive storage systems to empower applications to work faster and scale further.

FlashSystem 840 products provide the following benefits:
e Extreme performance: Enable a business to unleash the power of performance, scale, and insight to

drive services and products to market faster

e MicroLatency: Achieve competitive advantage through applications that enable faster
decision-making because of microsecond response times

e Macro Efficiency: Decrease costs by getting more efficient usage of IT staff, IT applications, and IT
equipment through the efficiencies flash storage brings to the data center

e Enterprise reliability: Durable and reliable designs that use enterprise class flash and patented data
protection technology

Figure 2 illustrates the functions and features of IBM FlashSystem 840.
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Figure 2. Introducing IBM FlashSystem 840
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The following FlashSystem 840 features integrated with SAN Volume Controller help improve flexibility,
scalability, performance, and investment protection:

e |IBM MicroLatency provides latency that is measured in microseconds.
e High aggregate performance (bandwidth) and IOPS.
e Upto 16 ports of 8 Gbps for SAN Volume Controller support.

e RAID 5 configurations for reliability protects IBM FlashSystem 840 against an entire Flash Module
failure.

e Configurable with 2 - 48 TB of usable capacity for increased flexibility.

e AES XTS 256 data-at-rest encryption for applications needing to safeguard valuable data.
e  Always-on architecture with front accessible, hot-swap flash modules.

e An energy-efficient 2U form factor that is ideally suited for today's data center.

SAN Volume Controller benefits

You can use SAN Volume Controller products to add advanced storage functions to the extreme
performance of FlashSystem 840. SAN Volume Controller products have a maximum of 100 ps of latency.
When you combine FlashSystem 840 storage with SAN Volume Controller, you can take advantage of
both IBM FlashSystem 840 and the IBM SAN Volume Controller features described below::

Consolidation: Capacity from existing storage systems becomes part of the IBM storage system.
Storage virtualization: Provides effective cloud deployment.

IBM Easy Tier: Storage efficiency.

IBM FlashCopy: Point-in-time copies.

IBM Real-time Compression: Up to 5x more data in the same physical space.

Thin provisioning: Allocates storage “just in time”.

Data migration: Move data without disrupting applications.

Business Continuity: Remote mirroring.

Mirroring and Copy services: Data replication and protection

SAN Volume Controller compatibility

The SAN Volume Controller product supports a wide range of host operating systems, server platforms,
Fibre Channel (FC) SAN switches, and storage controllers. An interoperability matrix for each SAN
Volume Controller version is available at the following website:

http://www.ibm.com/systems/storage/software/virtualization/svc/interop.html

Solution overview

IBM FlashSystem 840 is all about being fast and purpose-built to minimize latency. For clients who want
advanced software features, IBM FlashSystem 840 combined with SAN Volume Controller provides an
enterprise-class solution by integrating the SAN Volume Controller functions and services, such as
mirroring, Easy Tier, FlashCopy, thin provisioning, Real-Time Compression (RtC), and broader host
support.

This solution includes one FlashSystem 840 that is virtualized by SAN Volume Controller, providing the
performance of FlashSystem 840 capacity with the advanced functions of the SAN Volume Controller.
This integration is used with EasyTier, with the SAN Volume Controller automatically promoting hot blocks
to FlashSystem 840. The tiered storage solution efficiently uses FlashSystem 840 to increase
performance in critical applications, and can reduce costs by migrating less critical data to less expensive
media.
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Figure 3 illustrates an overview of this solution architecture where IBM FlashSystem 840 is virtualized by
SAN Volume Controller provisioning storage space for hosts. It also demonstrates how FlashSystem 840
can work with another storage subsystem within SAN Volume Controller to provide a tiered solution.
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Figure 3. SAN Volume Controller architectural overview with a virtualized IBM FlashSystem 840
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Solution architecture

IBM FlashSystem 840 supports connections to Fibre Channel SANs and can be zoned to act as back-end
storage for SAN Volume Controller. You can take advantage of the 8 Gbps FC interfaces on FlashSystem
840 that can sustain a high-demand throughput and gain the benefits of the SAN Volume Controller
functions by having FlashSystem 840 as Tier 0 storage. This solution architecture provides nondisruptive
capacity scaling in two dimensions. Additional FlashSystem 840 systems can be added as Tier 0 capacity
to maintain high IOPS performance, as well as additional HDD storage subsystems to add capacity for the
Tiered SAN Volume Controller storage pool.

Figure 4, illustrates FlashSystem 840 virtualized by a SAN Volume Controller in a way that is similar to
an auxiliary storage subsystem (Disk Subsystem) with HDD drives. There are two SAN Volume Controller
Storage Pools: one (Storage_Pool_01) containing only FlashSystem capacity, and the other
(Storage_Pool_02) containing both FlashSystem and HDD capacity to use the SAN Volume Controller
Easy Tier function. Volumes Vol1 and Vol2 coming from the Storage_Pool_01 are FlashSystem volumes
that are only being presented to hosts. Volumes Vol3 and Vol4 coming from the Storage_Pool_02 are
mixed volumes (Flash + HDD) that provide storage capacity to the host, and use the SAN Volume
Controller Easy Tier functionality.

Considerations when planning and configuring IBM FlashSystem 840 behind SAN Volume Controller

There are several considerations when you plan and configure your environment, including the MDisks
and storage pools for IBM FlashSystem 840 behind SAN Volume Controller. Note the following points
when you plan and design your environment and create MDisks for use in storage pools. In this case,
queue and cache assignment is not as relevant as they are with traditional spindle-based disk systems
because of the rapid speed at which IBM FlashSystem 840 can process /O requests.

e Create one-to-one zone mappings for host HBA or SAN Volume Controller connections

e The maximum supported IBM FlashSystem 840 volume size is 2 TB (except when running SAN
Volume Controller code 7.1.0.2 or higher), and the maximum number of MDisks per SAN Volume
Controller cluster is 4096 MDisks. Use MDisks in multiples of four, which are an optimal number for
CPU processing because the workload is equally distributed to the SAN Volume Controller processor
cores.

e  When you work with an all IBM FlashSystem 840 behind a SAN Volume Controller configuration, your
storage pool extent size can be left at the default of 1024 KB (1 GB) because the performance of IBM
FlashSystem 840 with random 1/O workload does not require the extent size to be smaller.

e If you use FlashSystem 840 with the SAN Volume Controller Easy Tier function, you likely want to
create multiple volumes for each hybrid storage pool. Create four or more volumes on FlashSystem
840 per hybrid pool, with the combined capacity of these volumes matching the capacity from
FlashSystem 840 that you want for the SSD tier in that pool.

For more information about planning and configuring your IBM FlashSystem 840 within an SAN Volume
Controller environment, see Chapter 8, "Product Integrations", in /mplementing IBM FlashSystem 840,
SG24-8189, found at the following website:

http://www.redbooks.ibm.com/abstracts/sg248189.html?Open
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Easy Tier

The SAN Volume Controller Easy Tier function helps improve performance at a lower cost through more
efficient usage of storage. Easy Tier is a performance function that automatically migrates or moves
extents off a volume to, or from, one MDisk storage tier to another MDisk storage tier. Easy Tier monitors
the host I/0 activity and latency on the extents of all volumes with the Easy Tier function turned onin a
multi-tier storage pool over a 24 hour period.

Easy Tier creates an extent migration plan based on this activity and then dynamically moves high activity
or hot extents to a higher disk tier (in this case, FlashSystem 840) within the storage pool. It also moves
extents whose activity dropped off or cooled from the high-tier MDisks back to a lower-tiered MDisk (in
this case, disk storage).

SAN Volume Controller Easy Tier can deliver up to three times more performance improvement with only
five percent flash storage capacity. Because the Easy Tier function is so tightly integrated, functions such
as data movement, replication, and management all may be used with flash storage in the same way as
for other storage. SAN Volume Controller helps move critical data to and from flash storage as needed
without application disruptions. Combining SAN Volume Controller with FlashSystem storage devices
delivers the best of both technologies: extraordinary performance for critical applications with IBM
MicroLatency, coupled with sophisticated storage services functionality.

For more information about the IBM SAN Volume Easy Tier solution, go to the following website:

http://www.ibm.com/support/knowledgecenter/STPVGU 7.3.0/com.ibm.storage.svc.console.730.doc/svc

ichome 730.html

Usage scenarios

There are many usage scenarios where IBM FlashSystem 840 integrated with SAN Volume Controller is
beneficial. Here are a few such scenarios.

Accelerating databases

Most database applications are highly read-intensive. As such, additional processing power alone does
little or nothing to improve performance. By placing all read data on low latency flash memory, reads are
performed much faster, boosting database performance over conventional disk systems with no tuning or
changes to the code or system architecture.

IBM FlashSystem 840 integrated with SAN Volume Controller has the following capabilities:

e Decreases I/O wait time in enterprise workloads

e Delivers the lowest latency available on any SAN platform
e Accelerates commonly I/0O-bound workloads, including transactional, batch, and complex analytics
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SAP acceleration

Many SAP databases consume less than 2 TB of storage. SAP is pushing clients to accelerate
performance by adopting the High Performance Analytic Appliance (HANA) in-memory database
architecture. This adoption often leads to a significant re-architecture of the entire SAP infrastructure,
which can result in higher costs and a risk of disruption in service delivery.

IBM FlashSystem 840 integrated with SAN Volume Controller has the following capabilities:

e Eliminates I/O bottlenecks in enterprise SAP workloads

e Provides the lowest latency of any SAN-based storage solution for time-sensitive workloads with IBM
MicroLatency

e Enables a small, cost-effective pool of flash memory to deliver performance improvements

e  Supports a phased approach to HANA adoption by delivering consistently higher performance for
SAP NetWeaver Business Warehouse workloads with no re-architecture required.

Accelerating virtual servers and VDI

Virtual servers and virtual desktop infrastructures push conventional storage systems to their performance
limits. The result is poor application response times and a bad customer experience. Virtualizing your
environment by using IBM FlashSystem 840 integrated with SAN Volume Controller results in drastically
faster response times for the most common virtualized applications. Couple this performance to the "log
on" or "boot" storm and make system usage productive again.

IBM FlashSystem 840 integrated with SAN Volume Controller has the following capabilities:

Virtualizes databases without performance loss

Eliminates I/O density and hot-spot issues that are common to highly virtualized environments
Controls and mitigates ‘log on’ or ‘boot’ storm performance issues

Delivers storage consolidation without sacrificing performance
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Midrange integration

IBM Storwize® V7000 can also be integrated in this solution and provide another level of tiering for the
SAN Volume Controller and FlashSystem solution.

Storwize V7000 provides the following features:

e Provides SAN-attached 8 Gbps Fibre Channel (FC) host connectivity and 10 Gigabit Ethernet (GbE)
and Gigabit iISCSI host connectivity

e Accommodates up to twenty-four 2.5-inch disk drives or twelve 3.5-inch disk drives that are installed
within the IBM Storwize V7000 Control Enclosure, with attachment support for up to nine IBM
Storwize V7000 Expansion Enclosures, providing modular and highly scalable storage solutions that
range up to 240 TB physical storage capacity, and 480 TB physical storage capacity in a clustered
system

e  Supports intermixing of SAS drives, Nearline SAS drives, and solid-state drives within IBM Storwize
V7000 Control Enclosures and IBM Storwize V7000 Expansion Enclosures

e Includes Easy Tier technology for automatically moving heavily used data extents onto
high-performance SSD storage

e  Supports attachment of other storage devices through the Fibre Channel interface, just like the SAN
Volume Controller

e  Supports a complete set of SAN Volume Controller functions, including FlashCopy, RemoteCopy,
Volume Mirroring, and thin provisioning

Supported platforms

For the latest information about supported systems and platforms, see the IBM System Storage
Interoperation Center (SSIC) at the following website:

http://www.ibm.com/systems/support/storage/ssic/interoperability.wss

Ordering information

FlashSystem storage products can be ordered as (IBM FlashSystem 840) or the IBM FlashSystem V840
Enterprise Performance Solution (FlashSystem V840) may be ordered to provide advanced functionality,
such as thin provisioning, IBM Easy Tier, FlashCopy, and Real-time Compression.

For FlashSystem ordering information, see the following IBM Redbooks® Product Guides:

® /BM FlashSystem 840 Product Guide, TIPS1079
http://www.redbooks.ibm.com/abstracts/tips1079.html

e |IBM FlashSystem V840 Enterprise Performance Solution, TIPS1158
http://www.redbooks.ibm.com/abstracts/tips1158.html
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Related information
For more information, see the following resources:

e |IBM FlashSystem family product page
http://www.ibm.com/storage/flash

e  /mplementing IBM FlashSystem 840, SG24-8189-01
http://www.redbooks.ibm.com/abstracts/sg248189.htmI?Open

e |IBM System Storage SAN Volume Controller product page
http://www.ibm.com/systems/storage/software/virtualization/svc/

e Family 2076+02 IBM Storwize V7000 Disk System
http://ibm.co/1cn7Tm1

e |IBM Redbooks® Solution Guides for IBM FlashSystem family
http://ibm.co/1i9jM2j

e |IBM FlashSystem 840 Knowledge center
http://www.ibm.com/support/knowledgecenter/ST2NVR_1.2.0/

e |IBM System Storage Interoperation Center (SSIC)
http://www.ibm.com/systems/support/storage/ssic/interoperability.wss

e |IBM Support Portal
http://ibm.com/support/entry/portal/

e |IBM Offering Information page (announcement letters and sales manuals):
http://www.ibm.com/common/ssi/index.wss?request_locale=en

On this page, enter IBM FlashSystem 840 with IBM SAN Volume Controller, selectthe
information type, and then click Search. On the next page, narrow your search results by geography
and language.
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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local
IBM representative for information on the products and services currently available in your area. Any reference to an
IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may
be used. Any functionally equivalent product, program, or service that does not infringe any IBM intellectual property
right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM
product, program, or service. IBM may have patents or pending patent applications covering subject matter described
in this document. The furnishing of this document does not give you any license to these patents. You can send
license inquiries, in writing, to:

IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such provisions are
inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain
transactions, therefore, this statement may not apply to you. This information could include technical inaccuracies or
typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in
new editions of the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s)
described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner
serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for this
IBM product and use of those Web sites is at your own risk.IBM may use or distribute any of the information you
supply in any way it believes appropriate without incurring any obligation to you. Information concerning non-IBM
products was obtained from the suppliers of those products, their published announcements or other publicly available
sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility or any
other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to
the suppliers of those products. This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the names of individuals, companies,
brands, and products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

Any performance data contained herein was determined in a controlled environment Therefore, the results obtained
in other operating environments may vary significantly. Some measurements may have been made on
development-level systems and there is no guarantee that these measurements will be the same on generally
available systems. Furthermore, some measurement may have been estimated through extrapolation. Actual results
may vary. Users of this document should verify the applicable data for their specific environment.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming techniques
on various operating platforms. You may copy, modify, and distribute these sample programs in any form without
payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to
the application programming interface for the operating platform for which the sample programs are written. These
examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability,
serviceability, or function of these programs.

© Copyright International Business Machines Corporation 2014. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by
GSA ADP Schedule Contract with IBM Corp.
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This document was created or updated on September 20, 2014.

Send us your comments in one of the following ways:

e Use the online Contact us review form found at:
ibm.com/redbooks

e Send your comments in an e-mail to:
redbooks@us.ibm.com

e  Mail your comments to:
IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099
2455 South Road
Poughkeepsie, NY 12601-5400 U.S.A.

This document is available online at http://www.ibm.com/redbooks/abstracts/tips1137.html .

Trademarks

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked
terms are marked on their first occurrence in this information with the appropriate symbol (® or ™),
indicating US registered or common law trademarks owned by IBM at the time this information was
published. Such trademarks may also be registered or common law trademarks in other countries. A
current list of IBM trademarks is available on the web at http://www.ibm.com/legal/copytrade.shtml.

The following terms are trademarks of the International Business Machines Corporation in the United
States, other countries, or both:

Easy Tier®
FlashCopy®
FlashSystem™

IBM®

IBM FlashSystem™
MicroLatency™
Real-time Compression™
Redbooks®
Redbooks (logo)®
Storwize®

System Storage®
Variable Stripe RAID™

The following terms are trademarks of other companies:
Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Other company, product, or service names may be trademarks or service marks of others.
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